L-alpha-aminoadipic acid restricts dopaminergic neurodegeneration and motor deficits in an inflammatory model of Parkinson's disease in male rats.
Neuroinflammation is a contributory factor underlying the progressive nature of dopaminergic neuronal loss within the substantia nigra (SN) of Parkinson's disease (PD) patients, albeit the role of astrocytes in this process has been relatively unexplored to date. Here, we aimed to investigate the impact of midbrain astrocytic dysfunction in the pathophysiology of intra-nigral lipopolysaccharide (LPS)-induced experimental Parkinsonism in male Wistar rats via simultaneous co-injection of the astrocytic toxin L-alpha-aminoadipic acid (L-AAA). Simultaneous intra-nigral injection of L-AAA attenuated the LPS-induced loss of tyrosine hydroxylase-positive (TH+ ) dopamine neurons in the SNpc and suppressed the affiliated degeneration of TH+ dopaminergic nerve terminals in the striatum. L-AAA also repressed LPS-induced nigrostriatal dopamine depletion and provided partial protection against ensuing motor dysfunction. L-AAA abrogated intra-nigral LPS-induced glial fibrillary acidic protein-positive (GFAP+ ) reactive astrogliosis and attenuated the LPS-mediated increases in nigral S100β expression levels in a time-dependent manner, findings which were associated with reduced ionized calcium binding adaptor molecule 1-positive (Iba1+ ) microgliosis, thus indicating a role for reactive astrocytes in sustaining microglial activation at the interface of dopaminergic neuronal loss in response to an immune stimulus. These results indicate that midbrain astrocytic dysfunction restricts the development of dopaminergic neuropathology and motor impairments in rats, highlighting reactive astrocytes as key contributors in inflammatory associated degeneration of the nigrostriatal tract.